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OltlP!ER 1! 
Dl!RODUO!l!Olf 
In the field of research in arithmetic learning various 
studies have been reported on the number concepts and abil-
ities of children before formal instruction in ari tbmetio ia 
begun. Kan7 of these studies were made by devising and 
administering number concept tests to preschool children, 
enrol1ed in nursery acliool, kindergarten, and grade one. 
Moat of the research in the field of preschool number devel-
opment has been directed toward the stucly of number abil.i ties 
and concepts of preschool children. 
Although several authorities stress the importance of 
the child's first steps in number that are taken without 
adult interference, very little research bas been reported 
on the stucq of the manner in which yotmg children spontan-
eously use number. lor this reason, the writer undertook 
the present studY for the purpose of observing the spontan-
eous use of number words by children in nursery schools to 
discover whether these children use number words spontan-
eously, and if eo, under what ciroumstancee, what mental 
processes are involved, and which number$ are used. 
E1ght7•five children between the ages three years seven 
months (3.9) and five years four months (5.4) were observed 
. in siX nursery school groups for a total of sixty hours of 
observation. The sohoole in which observations were made 
represented various nurser.y school programs, and both private 
and philanthropic schools were included in the stuq. In a 
total of five scboola, two were full-da7 nurser.r schools, one 
a morning half-day group, one an afternoon half-day group, 
and one held sessions for a different group in the morning 
and in the afternoon. Children of varied socio-economic 
backgrounds were observed. 
The observation procedure was to note and record in-
stances in which number words were used spontaneously, the 
name of the child Who used the number, his aoti vi ty, and 
the actual words spoken. The data collected in this stu~ 
represent the actual use of :number words made by '10 of the 
86 children observed. Eaoh of the '10 children was observed 
for three hours or longer. Fifteen of the 85 children used 
no number words. 
Analysis wats made of the groups studied, of the age-
range of children observed and of those who used numbers, 
and the number words used were classified by activities, 
mental processes involved, and according to the number of 
times each specific number was used. 
The findings report the use of number words that was 
made spontaneously by '10 children in nursery sohool groups. 
Chapter II traces the development of research in number 
abilities of preschool children and describes some of the 
2 
research aotivity in related fields that seems to bave in-
fluenced thought and atud7 in the field of presohool number 
development. 
3 
ORAPTER II 
LITJm,ATURE m T1IB :B'IELD 
In the last two ·a.eoades, a number of references have 
been made, in magazine articles and other literature, to 
early studies of number concepts . of young children. 1 . 
Harl Douglass referred to Verein' s study o:t the con-
cepts of 2,238 children on entering school 1n Berlin in 1869. 
Verein tested these children _snd reported that V4.36 per cent 
knew the number two, V4 per cent knew the number tbree, and 
V2.66 per cent knew the number four. 
' 2 
Josephine MacLatc]Q' returned to Alfred Binet's report 
made in 1890 on spacial perceptions, in her discussion of 
previous studies in the field. She said that Binet happened 
upon significant cn.raoteristics of the child's use of num-
bers in his testing of spacial perceptions. 
1. Harl Douglass, "!he Development of Number Concept 
in Children of Preschool and Kindergarten Ages," Journal of 
Experimental Pszohologr, VII (December, 1925), P• 458. --
2. Josephine MaoLatcby, "J.ITumber Ideas of Yotmg 
Children," Childhood Education, VII (October, 1930}, P• 59. 
-+-
3 
Buckingham and MaeLato~ gave Binet "credit for having 
detected the relation, which later investigator& have veri-
fied, between the abilit,r to oount and normal mental develop-
ment." !he7 next referred to a stud7 made 'b;y Superinte!ldent 
. . 
S.eaver ef the Boston Public Schoels, Who, under the direction 
of G. Stanle;y Hall, tested orallY the children entering first 
grade tn Boston in 1880. Seaver reported that about 92 per 
cot of these children knew the number three, 83 per cent 
knew the n11Dlber four, and '11 per oent knew the number five. 
4 5 
Both Buckingham and llacLatob7 and R.D. llille7 oall.ed 
attention to a stud;?' made in 189' b7 Phillips, entitled, 
"Number and Ita A.pplioation Pqohologioall7 CQnsidered." 
Phillips, aooordill,g to these authors, experimented with 
thirt,.-nine kindergarten children and oonau.l ted prim&r'J' 
teachers. He reported hia results as showing that rote 
counting preceded rational counting, i.e •• children first 
name the aeries witheut reference to obJeots of an;y kinA. 
4. Ibid. 
5. R.D. Wille7, "The Use of Arithmetic in Out-of-School 
Life of Children•" fhe Mathematics Teacher, XXXV (J&nu&r'J', 
194!), PP• 23-28. --- . 
5 
In hie article, nThe Use of Ari tbmetic in Out-of-School 
6 
Life of Children," R.D~ Willey discussed studies made in 
Europe by Deuoher, Deoroly, and Deecouedres in 1912 and by 
:B'illbig and Beokmmm in 1916. These studies made inventories 
of the number knowledge possessed by children entering school. 
"' Josephine HaoLatohy quoted six stages in early counting 
from a book entitled, The Psychology and Teaching of Number, 
written in 1922 by Margaret Drummond. Briefly, they are: 
(1) the pre~umber stage in Which there is no real idea of 
counting or number at all, (2) begimting understanding of · 
"one" and the resulting ability to express more than one, 
(3) recognition of small groups and knowledge of the first 
four or five number names, (4) knowledge of the number series 
up to ten or even twent7, ( 5) increasing familiari 'W with 
the number series, very careful counting, and ( 6) perfect 
familiari t7 with the number series, ability to count. 
To sum up the early research of this beginning stage, 
s 
Josephine MacLatcny said: 
All these authorities agree in presenting 
evidence that simple number facts ma7 be under-
stood by- children at an early- age, that this 
knoWledge steadily- increases, and that there are 
individual variations tn the depths of understand-
ing held by- children at each age. 
6. Ib{d., PP• 24-25. 
7. Josephine MacLatchy, "Number Abilities of First-
Grade Children," Childhood Education, XI. (Jda7,1935), P• 346. 
e. Ibid. 
6 
In America a stu~ of number concepts of preschool 
9 
children b7. testing wa~ undert~en in 1925 ~J' Harl Douglass, 
at the suggestion of Louis M. Terman. Douglass described 
this stud7 in a magazine article which appeared in the 
Journal of ~erimental Psychology, December, 1925. Douglass 
eaid that he developed a number concept test for the purpose 
of investigating the degree of number concept possessed b;y 
preschool children and the variation among children the same 
age. Twent7-six to for't7 children between the ages of 4.6 
and 6 years were tested. 
As described in his article, the testing materials used 
by Douglass were ten white cards, 4 by 6 inches in size. One 
to ten solid blue dots, one-quarter of an inoh in diameter, 
were printed on each card in a single row, one-tuarter of 
an inoh apart. Marbles grouped in the hand of the tester 
were used in one of the tests. 
The procedure described for use in T~~t I was to present 
eaoh card in a predetermined order to the eas7 view of the 
ohild. The object of the test was for the child to estimate 
the number of dots on each card without counting them. 
Douglass stated that no standard exposure time was used. 
- -
This dot recognition teat was given three times, twice at 
the same testing and once one month later. 
9. Harl Douglass, ill• .2!1•, PP• 443-4'10. 
'I 
!eat II wae described b;y Douglass as a dot selection 
test. The cards were placed on the table in a specific 
arrangement, with all cards in evidenee. The child was re-
quired to designate the oard with the number of dots corres-
ponding to numbers spoken b;y the teeter. T.eets I and II 
were administered in o~e sitting. 
!est III contained a repetition .of Teat I and, to sup-
plement it, presentation of marbles, numbering one to ten, 
grouped b;y chance in the band of the tester. The objeot was 
to identif.J the number shown in the tester's band. Test III 
was given to twen'ti'-six of the original fort)r children who 
were available at the time of the second testing, one month 
later than the first. 
In all testa counting was not allowed. 
This was done in the belief that the abilit,r to 
determine the number of dots on a oard by count-
ing was not as satisfactory an evidence of concept 
possession as the abilit,r to1estimate the number of dots without counting. O 
11 
A partial quotation of conclusions reported by Douglass 
follows: 
1. Children between the ages four years, 
six months and six years have completely aeourate 
concepts of 1 and 2, very serviceable and accurate 
concepts of !, a very serviceable concept of 4, and 
of 5, 6, V, 8, 9, and 10 rather vague concepts, 
though serviceable to a slight degree. 
10. !:!!.!!•• P• 44V. 
11. Ibid., P• 466. 
8 
2~ The development of ntmJ.ber concept is a 
function .of age and the concomitant educational 
development of children. 
3. !here are ver.r slight sex differences 
corresponding at most to not more than tbree 
months. • • Development favors the girls. • • 
4. Recognizing number groups is not 
essentiallJ different from estimattng the popula-
tion of groups at least as far as numbers 1 to 10 
are concerned. 
12 
Of the research done by 1925, Douglass stated: 
There is oomparat1 vely little known regarding 
the number concepts with children of preschool age. 
The chief source of available data is a number of 
extensive studies of individual children, chiefiy 
vooabular,r studies. 
13 
One of the three ways in which B .R. :Buckingham defined 
number concept in his article, "!he Social Value of Arith-
metic", was by considering it functionally. He said, "e-ven 
the adult's behavior when confronted with number varies with 
the richness of his idea of that number and the versatility 
with which he can react to it." In his discussion of the 
development of number concept, Buckingham considered counting 
important as the typical beginning of number experiences 
for preschool children. 
12. Ibid. 
-
"The Stuay of the l'hUDber Abilities of Children 'lhen 
The7 Enter Grade One" was made by B.R. Buckingham and 14 . ·-
Josephine MacLatcby to "help decide whe;r-e teachers should 
begin to sub~ect children to number experiences to the end 
t~t they m&J learn more about quantitative matter~." They 
did this by meana of an inventory test. A brief description 
of the test follows: 
· · !est I Rote Oo11llting · 
Co~ttpg b7 ones. (Give ~o help beyond three) 
Oou:nting _by teue• {~~:ve no help beyf)nd thirtt•) 
!eat It. Counting with Enumeration . 
Oount:tng tw•nty emall identical ob~eots b7 pointing to 
them or moving. (Repetition of feats I and ti.) 
Test XII. 
Of ten of the ob~eots used in !eat II, selecting five. 
If ohild succeeds, selecting seven, four, eight, 
ten, six. ··· 
If fails, selecttng three, one, four, and two. 
·Test. IV. lfumber Identtfioation 
Identif71ng five objects by their group neme. "How 
ma.Il7?" 
If succeeds, with five, identif71ng aeven, four, 
eight, ten, six. · 
fif without ooUhting, it should be noted.) 
(Repetition of Teste tli and IV.) 
Teet V. Fundamental Ool!lbinatione in Problems (Same ten ob3ecte used.) Giving Sums. 
Show ob,feota, ask how m&Jl7, ehow more. Ask sum when 
ob3eots are visible, then cover them before answer i• 
given. 
These teats •ere administered to 1,356 school entrants 
14. B.R. Buckingham and Josephine MaoLatcby, loc. cit., 
PP• 4V3-524. ---
10 
in ~eventeen tons of Ohio, and Buckingham and JlacLatoq re-
ported results that led to the general conclusion: "SiX-year 
old children possess, when they enter grade one, a consider-
liS 
able knowledge o'! number." 
!'here are listed in the "Bibliography of Research 
16 
Studies in Education, 1930-31," two master's theses which 
report the use of number by preschool children in the nursery 
school and kindergarten. The firest thesis was entitled, 
~umerical Experiences of Nursery School and lindergarten 
Children,-' and was written by Nelle Simpkins at the Uni-
versity of Nebraska in 1931. When this manuscript was 
ordered through tlle interl:l brary loan system, report was 
made to the Boston University Library that it was not avail-
able. However, the annotation in the bibliographical entry 
states: 
Ohildren were observed for many sessions and 
the actual use of number was recorded. Many individ-
ual differences were fo1md. Division was used more 
than subtraction and multiplication~ 1'1 
15. Ibid. 
16. "Bibliography of Research Studies in Education, 
1930•31," O:ffioe of Education Bulletin (1938) Jrm'ber 16. . (Washington, D.o.: United statep Govenpaent Priit!ng l5?fice, 
1932), P• 166. 
1"1. Ibid· 
11 
18 
!he second etua,- was made in 1932 b7 1tar7 Jarrell at 
the George Peabodf College for !eaohers. The writer was able 
19 
to obtain a oop,y of this etud7. In it Jarrell stated the 
purpose of her atuc:17 thue: 
This investigation is made for the purpose of 
finding the nature of the quantitative experience a 
of nureer.y school and kindergarten children and the 
relation of these experiences to the mathematical 
processes required b7 the elementary school. 
Jarrell gathered her data in the George Feabot7 Demon-
stration School Kindergarten and in the George Peaboay Nurs-
ery School. From several hundred records, she chose 159 
representative eamples and anal7sed them in accordance with 
the active mathematic learning processes required by the 
elementary school. Her anal71is of the quantitative experi-
ences em.plo;yed the following categortea; measure of size, 
measure of weight (comparisons, distinctions, estimates of 
weight) , measure of capaci t7, linear measure, time recog-
nition, mone7, number computation (counting, aldition, sub-
traction, multiplication, and division), and arrangement 
and form. 
She reported nine findings. The following is a partial 
quotation. 
1. The quantitative experiences of these 
children are inseparable from other learning experiences 
18. l&ri• Jarrell , "Quantitative Experiences of Bur eery 
School and Kindergarten Children," (unpublished Master's 
Thesis, George Peabod;y Oo1lege for Teachers, Nashville, 
Tennessee, 1932). PP• 101. 
19. Ibid., P• 1. 
1! 
2• !'heir early quantitative experiences are 
functional rather than structural in nature. 
3. !hey make little use of fine quantitative 
di stinotions. 
4 • !'hey have difficulty in grasping quantitative 
ideas which cannot be interpreted through immediate 
sense experience. 
5. They make much use and misuse of quantitative 
terms. 
6. Number computations of these children occur 
while they are using numbers of objects and materials. 
Counting, adding and subtracting take care of most of 
the numerical needs. 
7. !hese children are sensitive to orderly and 
SJIDllletrical arrangement and to form structure. 
8. These children employ in their activities, 
elements of all the mathematical processes emphasised 
i:n the elementary school. 
~. Helpful gu.idanee in quantitative experience 
is found in right school equipment, teacher or child 
direction, or in the successful or unsuccessful results 
of activities. 20 
21 
In 1935 Katherine Mol'Aaughlin described an investigation 
Which she had made for the purposes of anal7sing in preschool 
children three phases of quantitative experience, i.e. (1) 
counting, (2) recognition of number aggregates, and (3) 
combination of number aggregates, and of determining to what 
extent the development o~ ability to deal with number is 
20. Ibid., P• 6. 
21. Katherine McLaughlin, "Number Ideas of Preschool 
Children," Childhood Education, XI,(May, 1936), pp. 348-363. 
13 
conditioned b7 general intelligence. She gave two tests, 
one of number abil1t7 and the other of general intelligence. 
One hundred twent7-f1 v.e children between the ages of 36 and 
72 months were tested. All were enrolled in nursery school 
or kindergarten. Three age-groups of comparable I.Q. were 
formed with a median I.Q. of 115 for the three successive 
age-groups. 
The number concept test used by MCLaughlin was very much 
like the test devised by Buckingham and MaeLatcb7 which is 
described on page 10 • KeLaughlin noted the child I 8 method 
of dealing with the problems, and she made the observation 
that maturi t7 of method may vary in the same child when dif-
ferent exercises are presented, but she says, "however. in 
general, more mature methods are closely associated with 
22 
superior achievement in rational thinking." She also said: 
••• Growth in number abilities at these immature 
ages within tbe liaite of stucl7 is very gradual and is 
depadent upon ma.t17 ~ctore. Brightness is one euch 
factor that -strongl7 influ.ences 81lperior abili t7 at 
each level. Further.ore. progress is intimatel7 inter-
related and dependent upon mastery of more mature 23 methods of dealing with number experiences. 
In hi~ discussion of normal behavior patterns from 
24 
infancy to childhood, Arnold Gesell dated the child's first 
!2. Ibid., P• 351. 
23. Ibid., P• 352. 
24. Arnold Gesell, and Helen nompson, !b.e Pslcholoa: 
.2! ~fall Growth. (New Y~rk:Macmillan and Compiii7, 1 38), 
P• • 
14 
numerical response at 30 months, the age when he osn respond 
oorrectl7 When asked to givo "3uet one". This response was 
classified b7 Gesell as adaptive behavior. The ability to 
give "just two" develops at 42 months, according to Gesell's 
1938 behavior seal~, to count to four at 54 months, and to 
count to ten and add withtri five at 60 months. 
In his article, •Arithmetical Concepts of Children," 
85 . ' 
Ned M. Russell stated in 1936: 
If we a.re to proJ!lote the ohild • a master7 of 
ari thmetio we must cletermine, first of all, lt'hat 
number ideas children have and in what si tuatio:ns 
children amplo7 mathematical concepts. 
He went on to describe a stu~ whioh he-bad made for the 
purpose of testing children in kindergarten, and grades one 
and two for insight into quantitative relations of more or 
less. ~e test ·consisted of presenting to each child, two 
quantities in the form of two groupe of bloeks. The aims 
of the test were to note: 
1, Responses to quantitative situations of more 
or lees. 
2. U:nderstanding of the use of worcls denoting 
more, less, m&n7, equal, and same. 
3. Limi ta pereeptuall7 be7ond which the children 
oa:nnot make distinctions between quanti ties. 
4. Manner in which the children go about the 
task of making distinctions between quantities. 26 
!5. Ned K, RUssell, "Aritbmetieal Concepts of Children~ 
Journal !! Educational Researoh, XXIX CMa7, 1936). P• 64'1. 
26. Ibid., P• 648. 
15 
A partial quotation of the conclusions reported by 
2Y 
Ruse ell follows: 
1. ·. The child's first concept of number is 
"m&nJneee", from Which quantity and serial aspects 
of number differentiate. 
. . . . . . . . . . . . . . . . . . . . . . . . ~ . . 
2. !he study substantiates the hJpotheeis that 
cardinal and ordinal numbers develop etmultaneouely. 
Abilit,v to count, in itself, is not a reliable measure 
of development. 
3, The child four and one-half to f1 ve years 
old read117 understands 1ihe terms "most", "both", 
"biggest". fhe child O&ll compare groupe of blocks 
up to ten with remarkable accuracy, and he has a 
v18llal notion of three or per:haps of four. Words 
denoting same and equal are not comprehended.. 
• • • • • • • • • • • • • • • • • • • • • • • • • • • 
In view of his etucl7, Russell advocated that initial. 
training in ar:ltbmetio should make use of concrete mat.eriala. 
In 1940, in an article entitled "Readiness for Ari tbmetic 
28 
John w. Dickey disoussed trends in the field of the teach-
ing of aritbmetic. 
He said: 
Edueation is changing in its emphasis in the 
direction of vigilant· insistence o~ Deani~l ex-
perience as a true picture of all sound learning. 
I~sistence on meaning and understanding on the 
part of the learner led to the genetic point of 
view in the science and technolog of child growth 
and development. !he combined effect of changes 
in philosopb7, psychology, and education over the 
past ten 7eare have turned workers in the field of 
the teaching of arithmetic to arithmetic readiness. 29 
2'. Ibid., P• 662. 
28. John W. Dioke7, "Readiness for Arithmetic," El-
ementarz Sohool ;Journal, n {April. 1940), . pp, 592-98.-
29. Ibid., p, 592. 
16 
====#=======================-=-=-=---=-=-=======#· - ·--=== 
He believed that reliable and valid symptoms of readiness 
have yet to be collected, and he said: "The experienced 
teacher, aware <tf the problem of ari tlmletio readiness and 
30 
the concepts tnvolved, is the ke7 to the entire situation." 
31 
Anita Riess wrote an article that was ptt'blished in 
the Harvard Educationai Review in Karch, 1943, in which she 
~ascribed ati investigation that she had made of children's 
nUmber responses. llluatrationa used in the article were 
baaed on her personal observations with the cooperation of 
. .. -
the C&lnbrilge Lo'!er School and the Perkins Institute. In 
diaol!seing her approach to the problem, abe eaid: 
In order to find out what partioular proced-
ures mtan to a eohoo1-age child it is neoeaeary to 
take into acoount the actions of very 701Ulg o~ldren 
in pre-numerical responses to naer~uaneas ~ !he 
meaning of abstract nU!Dller aymbole and of ari th-
metioal operations as used by children oan only 3! 
be deduced from thetr concrete active behavior. 
Riese discussed in detail the development of children's 
number concepts. The ftrat stage, she called "the pre-
numerical response to numerousness," and ehe said that it 
ia evident during the first 7ear of life b7 the child's 
reactions to the numerouanesa of ob3eota and events in his 
aurrotmUngs. !he fundamental pattern of this behavior was 
30. Ibid., P• 595. 
· 31. Anita Riess, "An Analysts of Ohildren~s Number 
ReeponatUI·," Rer.~.:va:rd Educational Renew, %XII (Jiaroh, 1943) , 
PP• 149•162. 
32. Ibid., P• 150. 
17 
described b7 Riess as •aggregation" and "isolation". She 
classified all collecting, piling, and gathering activities 
. . 
as "aggregation" and activities like eating, hiding ob3eots 
and separating things ae "isolation". Riess described the 
second stage in the development of children's number concepts 
as the verbal stage, although she said that the child m~ 
still use no number words, he will show hia discernment be-
tween collections by the use of words like •more" or •1eaa". 
!be range of discrimination at this level is emall, i. e. it 
encompasses "this• and "tbat" and a vague "Dl8ll7". 
!he first uae of number words by the child ie t .aught 
b7 adul ta, according to :Riess. AdUlts often use number words 
to obaraoterize obJects and events, and children easil7 ac-
quire these new words. ~e beginning use of number words 
was called the prooeas of "~aming" by Riese, and was describe~ 
as "a continuation of the practice of naming people and 
things." She also said that, "at this stage, since numbers 
have only a nominal function, nonsense qllables--whieh num-
ber words are, indeed, for the very 70ttng child--would an-
33 
ewer the ssme purpose." !his process of "naming" and rote 
counting, i.e. merely repeating number words in their correct 
sequence, takes up a great deal of time before the child can 
progress to the application of the number word to a group. 
33. !'2.!!.•, P• 152. 
18 
Riess indicated that most authorities agree that between 
the agee of four and five years, the child can select three 
ob~eots from a group of five, but that he cannot comprehend 
the specific structure of the group. He merely ootmta out 
three. •The ohild follows concrete events, tracing actual 
34 
performances on objects." She believes that only with a 
great deal of actual experience with number concretely will 
the child be able to reach the more mature stage where he is 
able to begin to gen•ralize. Riess seems to imply, then, 
that the significance of the child' a early use of number, 
although he does not discriminate between different numbers 
for different groupe, lies in the fact that he attempts to 
express his response to the sise of the group by choosing 
a number word to characterize it. 
35 
In 1945 Stna Kott described her atu~ of the develop-
ment of number concepts in preschool children, in an article 
published in· !be Mathematics Teacher. This stu<17 was quoted b., 
. 36- . ., 
Anita Riess tn her pamphlet. Number Readiness in Research, 
3'7 -
as aonfirmtng Buckingham and ltaoLatchJ'' s conclusions in their 
34. Ibid. 
-
35. Sin& Mott, "Number Concepts of Small Children," 
~ Math&matioe Teacher, XXXYIII (November, 1945), 291-301. 
36. Anita 'Riess, Number Readiness in Research (Chicago: 
Scott, Foresman and Company, 1947), P• 6.,-; 
3'7. B.R. Buckingham and Josephine llaoLatohy, loc. cit. 
19 
report on "The NlUDber Abilities of Children When The,- Enter 
Grade One." 
The procedure used b7 Mott in her stucly was the individ-
u&l interview, and a n1UBber coneept test was prepared and 
administered to forty•four children between the ages of 34 
and 73 months, who attended the Laboratory School at Southern 
Illinois universit,v.(Southern Illinois No~ University 
until 1947). !~e test consisted of six parts, as follows: 
Teat I. Rota Counting 
qtest I!. ObJect Counting 
Materials: toy truok, twenty-eight color 
cubes arranged in a pile four oubea by 
seven cubes. 
Teet III. Repeating Nub era 
4729 3862 7261 31859 48372 96183 
!eat IV. Selecting CUbes from a Pile of ~ifteen 
tbree nine five seven 
Note: How m&D1' cubes child picks up at one 
time. Verbal or silent method. 
Counting with eyes or aloud. 
Test V. Adding and Subtracting (Use specifio patterns described.) 
1. I am giving you 3 blocks and now 2 more. 
How ma:ny? 
2. I am giving you 4 blocks and now 2 more. 
How m&n7? · 
3. I am g1 ving you 5 blocks and I will take 
away 2 • How many? 
Test VI • . Recognizing and Reproduoi~g Numbers 
Ask the children to write as many numbers 
as they can and ask them to tell Wbat they 
wrote. 
Teat vt. (continued) 
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A.-k the children, "What do you think of when 
I aay "one", etc. Answer is an7 object in 
sight or Bn7 possession that is singular for 
the number one, and &D.Tthing you know to be 
true for the other numbers, i.e. two grand-
mothers, sisters, maids, ears, etc. 
Mott reported her findings tbna: 
(1) Of the children who will be entering school 
in the fall, 90 per cent can count by rote to ten, 
82 per cent to fifteen, 50 per cent to twenty, and 
22 per cent to one hundred. 
(2) Children of this age can readily master 
number names in 8ll7 sequence. The more they work 
with numbers, the easier it ie to reproduce them. 
(3) The fact that almost half the children 
this age are counting objects beyond their rote 
counting indicates the fact that rote colUlting is 
not a necessary prelude to object counting. 
( 4) Around 90 per oent of the four and five 
year old children have developed coneepte for num-
bers 1 to 10; thoae most clear and definite are 
1, 2, 4, 5, and 10. The number of the various 
parte of the bc:»<17 play a decided role in the 
building of these concepts. 
(5) Around '12 per cent of the four and five 
year olda recognise the first 5 ordinals and 64 
per cent can reproduce them while 66 per cent oan 
recognise the first 10 ordinals and 20 per oent 
can reproduce them. 
( 6) While working and playing with oonorete 
objects, four and five year olds are adding ana 
subtracting with eurprising accuracy. 
('f) Children fou;r and five years of age ·are 
using arithmetical concepts both at home and at 
school. Those who have experience at both plaoes 
have an advantage. 
38. Sina Mott, loc. cit., 300-301. 
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(8) Arotllld 86 per Qent of the :tolir and five 
Ye&l" old children attack the problem of finding a 
number in the ;roup in a "one b7 one" pattern;· 
EXperience aide in developing a "two by two" or a 
"three ·by three" pattern. 
(9) Small children tb.ink out '.loud, yet. as they 
grow older·, they increasingly use ar. silent approach--
'5 per cent for six year olds, 60 per cent for five 
year olds and 40 per cent for four year olds. 
39 
In 1946 Carolyn Stotlar reported a similar study 
male also at Southern Illinois University. !his study was 
made in the autumn before formal instruction in number or 
formal mention of number was made. Nineteen kindergarten 
children between the ages 50 months and 69 months were tested 
with the same test used by Kott, which is described on 
page 20 • The general conclusion was advanced by stotlar 
that kindergarten obildren have real and numeroua out-of-
school uses of number and that neber experiences should be 
provided for them. 
In reoent years attention has constantly been drawn 
more and more to the importance of aritbmetio readiness 
programs which will provide in the kindergarten meaningfUl 
nmnber experiences tbat are outgrowth• of the children's 
beginning numerical expression. Several Boston University 
39. OarolJil Stotlar, ".Ari tbmetic Oonoepts of Pre.sehool 
Children," Elementarz School Jo'J;lrJlal, XLV (J'ebruary, 1946), 
342-345. . 
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master's theses present eTicienoe that teachers in the field 
have been working toward this end. 
In an article Which appeared in the magasine, Childhood 
·- 41 
Education in 1950, Eileen Clark, teacher of three-year old 
children at the Dalton School in New York City, reported a 
stuc17 that she had made of the spontaneous use of nqber by 
three-year old children. Her statement of the purpose fol-
lows: 
The purpose of this stuq was to attempt to 
discover, limited by a short time and small number 
of children, to what extent terme relating to number 
were used, to W'hat extent these terma were used in 
a numerical sense, and how the nursery school stim- 42 
ulated and furthered this interest and comprehension. 
!he study was made during a period of one montb antl 
recorda of the children • e use of number were made by the 
40. (a) E.JI. Bentle;r, "Working O.t NlUilber Opportunities 
Wbich Oan Be Developed Meaningfully with a T;vpioal Kinder-
garten Olasa,w (unpublished Master's thesis, Boston Uni-
versity, 1941), 5lpp. 
(b ) Lawrence Jlant;vla, "A Oouree of study in Number 
Ooneepta to be ~aught in the Arlington Kindergartens," 
(unpublished Master's thesis, Boston University, 1948),31pp. 
(e) Elizabeth Ray, "Arithmetic Readiness in the 
Kindergarten and Primar,r Gradest" (unpublished Kaster's 
thesia, Boston University, 1938J, 1'10 pp. 
41. Eileen Clark, "Number Experienoea of Three-Year 
Olds," Childhood Education, XXVI (Februar.v, 1950), 24,-250. 
42. Ibid., P• 247. 
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teachers as they worked with the children. Since onl7 one 
and one-half hours could be set aside for the teacher's un-
interrupted observation, Clark stated that many remarks were 
not heard and that some were heard but could not be recorded 
because of the lack of time for the teachers to do so. A 
description of the backgro"'llds of the children and the length 
of time they were enrolled in the group were included in the 
article. The data collected were analyzed and the following 
classifications were used; counting, time, opposites and 
comparisons, space, quantity, number concept, and shape. 
!he general oonclusion drawn was stated thus: 
hom this brief stud7, it would seem that 
ohildren of about tbree 7ears of age use simple 
number terms in a conversational w~, very ofte~ 
without comprehension of their meaning, and that 
the nurser7 school can best stimulate and further 
this use by providing a healtbJ environment in 
which children may grow and develop at tbeir own 
speed. 43 
It would seem that the importance of this stud7 lies 
in the fact that it reflects the interest on the part of a 
nurser,y school teacher, who believed it feasible to use an 
observation technique to stu~ the spontaneous use of numbers 
by nurser.J school children. 
The foregoing studies have been selected b7 the writer 
as representative ones which seemed to have influenced trends 
of thought in the field of number development of preschool 
43. ~·· 250. 
/ 
children. In tecbnique, focua, and purpose, they are ex-
tremely Taried. !hey show, however, that research in the 
field of number concept of preschool children followed for 
a time, the development of mental testing and later the 
development of interest in arithmetic readiness • 
. The writer haq become eo interested in the last stu~ 
reported on the ~umber Experiences of Three-Year Olds" by 
Eileen Clark that she has used Clark's gener&l approach and 
method in the present stu~ of the spontaneous use of number 
words by four-year old children. 
25 
ORAPnR III 
PRGOEDURB AND GROUPS STUDIBD 
In the present study 85 children between the agee 3.7 
and 5.4 were observed in six nursery school groups for their 
use of number words. T~a form of the sheet for recording 
the data follows: 
~orm of the Observation Sheet 
lfame Number Equipment Aotivity Incident 
of child used being used in wbich (Wbat took 
at the time child was place) 
engaged 
The items on this sheet were selected after a trial 
observation period. From personal observation and from her 
reading of research reports, the writer had come to believe 
that number words acoompany some activities more than others, 
that age and intellectual development of individual children 
1 
affect their use of number, and that social situations yield 
more verbalization and consequently more opportunity for 
number words to be used. 
1. Katherine MoLaughl.in, loo. oit., p. 352. 
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The writer's stud1' was made in groups of four-year old 
children because of the evidence presented by Josephine Mao-
2 
Latchy and others who stressed the importance of the fifth 
year of life in the number development of children. 
In order to observe the use of number in all parts of 
the nursery school program, observations were planned for 
at least three hours, the length of the typical half~ day 
nursery school session. Observations in the full-day schools 
were extended to include the noon meal. The full-day nurs-
ery schools also include a two-hour afternoon nap, a mid-
afternoon lunch, and a later free play period, but these 
activities were not included in the observations because 
they duplicated, except for the nap, the morning activities. 
Using the observation sheet, the writer recorded every 
use of a cardinal number name made b7 &n7 child in the 
groups observed. She attempted to watch every child in the 
group being observed. In order to hear the speech of the 
entire group, a rotating method of observing small play 
groups within the larger group, was used. 
Six four-year old groups were observed in the late 
spring Blld early summer. Eighty-five children were in atten-
dance in these groups for at least one obse.rvation period. 
Their ages ranged from 3.7 to 6.4. Table I presents an 
analy~ia of the groups studied and of the length of ti.me 
2. Josephine MacLatoby, ill• cit., 61 • . 
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thq were observed. 
!ABLE t 
J.'NJLYStS 0'1 GRO'O!S S~UDIBD 
l!l1:un'6er o:t lumber of oh!ia.ren Observation 
.. . Sohools Children Who treed Number Periods 
Observed Words CHous) 
A 12 9 15 
B 15 12 9 
c AM 16 15 3 
PM 14 'I 3 
D 11 11 15 
E 1'1 16 16 
5 Schools 85 '10 60 
In School A, the group studied consisted of twelve 
children between the ages 4.4 and 5.4, Who attended an 
afternoon session. School A is a cooperative nursery school 
located in a private housing development tn suburban Boston. 
The parent~;~ of the children are professional people, graduate 
students, and bueine.samen. J.t the time the observations 
were made, several chilaren were new to the group and the 
attendance waa small because of sickness. 
In School B, the group studied consisted of fifteen 
obilc!reD between the agee 4.4 &D.d 5.0, Who attended nureer7 
school in one of the four-;vear old groupe in the lower aohool 
of a private country da7 school in suburban Boston. !he 
parots of these children lived in permanently- established 
homes and were members of the professions and the buainese 
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world. ~ of .the children in t~.~ group had been members 
of the three•7ear old !roup at the same school the previous 
year, and all the children bad been enrolled in the group 
since fall. 
In School C, the lifferent groupe were observed each 
for an observation period of tbree hours. School 0 was a 
countr7 da7 school located in the nburba of a cit7 near 
Boston. Both morning and afternoon sessions were held for 
different groupe. The morning group observed consisted of 
sixteen children between the ages 3.10 and 4.10. Kost of 
the children in attendance had been enrolled in the group 
since fall. In the afternoon group, fourteen children 
between the ages 4.3 and 5.3 were observed. Some of these 
children had been in attend&nce for only part of the school 
y-ear. ne parent a of the children in School 0 were perma-
nently settled in residential country sections adjoining 
Boston, and the fathers were business and professional men. 
In School D, the group observed attended a full-cla7 
session at a philanthropic nurser.r school located in a 
crowded residential section of Boaton. !his school was 
operated by a religious order and served families living 
in the i1111lediate neighborhood. Eleven children between the 
ages 4,4 and 5.2 were observed. At the time the observations 
were :made, group attendance wae emall and several of the 
children were new to the group. having previously attended 
the three-year old group at the same school. Both parents 
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of many of these children worked, in of~iees, factories, 
and stores. For m~ of the families finances were limited 
and living conditione were crowded. 
In School E, the group observed consisted of seventeen 
children between the ages 3.'7 and 5.3. At the time observa-
tions were made, several of the children were new to the 
group, but they had been previous members of the three-year 
old-group at the . same school. School Eisa full-daJ phil-
anthropic school which serves neighborhood families, Jrho 
live in small city apartments and te!lements in a crowded 
section of Boston where there is very little pl~ space 
for the children. Both parents of some of these children 
work in offices, factories, and shops. A few of the parents 
were well-educated. 
!he data collected represent the use of number words 
made by '70 children of varying aocio~eoonomio backgrounds, 
in widely different types of schools and under a variety 
of circumstances. In the following chapter these data are 
analyzed and illustrated. 
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OJUPTER IV 
ANALYStS OJ' DA!rA 
The observation form used for oollect~g the data for 
this etu«y was described in the preceding chapter. Eighty-
five children between the ages of 3. 'I and 5.4 were observed 
in six nurser.r school groups in order to record their epontan 
eoue use of number words, their activities While using 
the•• number words, and the mental processes Which appeared 
to be involved. 
Table II, which follows, shows a comparison, b7 ages, 
of tlle number of children observed With the number of those 
who used number wox-ds. This table indicates that of the 
total children observed, 12 per oent were between the ages 
3.'1 and 4.0; 34 per oent were between the agee 4.1 and 4.6; 
41 per oent were between the agee 4.'7 and 5.0; and 13 per 
oent were between the ages 5.1 and 5.4. 
Of the total children observed, S! per oent used number 
words. Of these, 11 per oent were between the agee of 3.'1 
and 4.0; 29 per cent were between the agee of 4.1 and 4~6; 
33 per oent between the ages 4.'1 and 5,0; and 9 per cent 
between the ages 5.1 and 5.4. 
The table shows that the largest number of children 
observed were in the age range 4.1 io. :. 5.o. 
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Age Range 
3.'1-4.0 
4.1-4.6 
4.'1-5.0 
5.1-5.4 
!J!otal 
!ABLE II 
A. OO:YP.AMSO!f BY J.GES Ol!' TBll NUMBER 01!' 
CHILDlU!Ilf OBSERVED WITH Tn NUMBER 
OJ THOSE WHO USED :trnMBER WOBDS. 
~ •• w 
I'Dllber of ch!i&en lumber of ch!1ctren WhO 
Observed Used Number Words 
Number of Per Cent Number· of Per Cent 
Children of !otal Children of Total 
10 12% 
' 
11% 
29 M% 25 29% 
35 41% 28 33% 
11 13% a 9% 
85 100% '10 a!% 
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Nine-bundred and forty number words were spontaneously 
used by 70 children in various activities throughout the 
nursery sohool a.ay. Table III shows how many number words 
were used in each school and how many occurred during each 
type of activity. 
For the purposes of this study, the activities were di-
vided into two main categories, vis. play activities and 
routine activities. Play activities were subdivided according 
to the type of equipment used, i.e. creative media, concrete 
materials, and large muscle equipment. Creative media in- I 
I 
eluded: paint {both fingerpaint and easel paint), clay, dough, I 
sand, water, paste, paper, and crayons. Concrete materials I 
included: blocks of all kinds, small toys, ropes, dolls, books 
balls, sticks, stones, flowers, musioal instruments, science 
materials, and live aniJialS. Large muscle equipment included: 
climbing apparatus, boards, large packing boxes, bicycles, 
swings, slide, wagon, and large wheeled toys. 
Routine activities were subdivided according to the 
p~sical needs which the7 met, i.e. eating, resting, dressing, 
and toileting. Eating included the mid-morning lunch of 
fruit juice and crackers, as well as the full-course noon 
meal. Resting included mid-mor ning relaxation on small rugs 
placed on the floor , as well as resting on cote in a sleeping 
room before the noon meal. Dressing consisted of putting on 
light Weight wraps and sometimes, rubbers, and removing them. 
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Toilettng included waabing hands, using the toilet, and 
waiting for turna in the bathroom. 
TABLE III 
ACTIVI!IES nr WHICH :rnMBER 
WOOS WERE US:BD 
s e h o 0 1 s Totals 
A B 0 D E Wmnber Per Per 
WordS. Oent Cent 
··, 
PLAY AOTIVITIBB 651! 
.. 
Creative Media 39 1 22 '19 28 169 1~ 
Oono:rete !later-
2~ ials 59 18 21 109 65 2'12 
L$rge Jla.sole 
18% Equipment 14 14 13 19 111 1'11 
ROU!IJIE 
ACTIVITIES 35~ 
:mattns 2 3 2148 9'1 262 27~ 
Res tin 15 15 10 40 
Dress in 31 31 
foiletin 3 2 5 
Total for 
Each School 145 64 58 3'12 311 940 lOQ% 100% 
The total number words used in the activities in each 
of the ~ive nursery schools varied according to the program 
of the school and the interes~s of the individual members of 
the group at the time the observations were made. 
Table III shows that of the total number words, 65 per 
cent were used by the children in play activities. With 
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csreative media, 18 per csent were used; with csonorete mater-
ials, 29 per csent were used; and with large muaale equipment, 
18 per cent were used. In routine activities, 35 per cent 
o~ the total number words were used, 27 per cent occurred 
while the children were eating and 8 per cent during the 
combined routines o~ resting, dressing, and toileting. 
In Table tV, the number words are classified according 
to the mental processes which appeared to be involved. These 
were rote and rational counting, sa7ing group number names, 
recognising written symbols, and nonsense langa.age • 
. "Rote counting" was defined as using csonsecutive numbers 
without re~erencse to objects. Table IV. shows that 32 per 
cent o~ the numb•r words were used in rote counting. The 
children used rote counting as accompaniment for rb7tbmie 
moTement like jumping and swinging, when getting ready to 
slide, and as a way of oooup)Ting themael vas while resting 
or waiting for a turn. Also classified as rote eounting, 
~or the purposes of this study, were attempts at counting 
objects that were too numerous or too ~ar aw~ to touch and 
oQunt rationally, e.g. "See all the flowers over there in 
the garden 1 !here are one, two, three, four, five, six, 
seven, eight 1" (A large cluster of flowers was in the 
patch). 
"Rational counting" was defined as relating consecutive 
numbers in a aeries to specific objects. ~enty-one per 
cent of the nlmlber words were used in this way. All of the 
3 __ 
objects counted together at cne time were similar in char-
acter, e.g. the children counted chairs in an unfamiliar 
grouping, blocks, ropes with which the Pings were hung, 
pollywogs, flowers, atones, etc. A great deal of rational 
counting was done while the children were eating. 
"Saying group ntDDber names" included telling how m&n7 
objects there were in a group after counting, estimating 
the number of objects in a group, specifying the number of 
objects they wanted to use, stating their ages, and giving 
prices while playing store. Thirty-seven per cent o~ the 
total number words were used i n this wa7. 
Three number words were used by three different children 
to express recognition of written s,mbols. One child, age 
4. Y, observed , from a side view, a pl&Jmate printing her own 
name and said, of the I',- "That looks like a 2." (It did.) 
Another child, age 4.~, spontaneously made the number 2 
While fingerpainting ant\ recognised it. A third child, 
age 4.6, identified the number 6. 
Nonsense language included in ite category all uses 
of numbers in word-play, the imaginative expression of large 
amounts, exaggeration, and indiscriminate bragging. Nine 
and seven tenths per cent of the total number words used 
were classified as nonsense language. 
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!ABLE IV 
OLA.SSIJ'IOA!ION OF mntBER WORDS AOOOtmDfG 
TO ME!J!AL PROCESSES INVOLVED I!f THEIR USE 
Rote Counting 
Rati():n81 
Oollllting 
Siifiig Group 
lfumber lfame 
R·ecQgni zilig 
Written 
Symbol 
fonsense 
Language 
To 'tala 
Sahoole 
A B 0 D E 
33 8 3 83 1'71 
60 
' 
3 112 13 
36 26 41 161 84 
2 0 1 0 0 
14 13 10 16 43 
146 64 68 3'12 311 
Per Oent of 
All Number 
Total Words Used 
298 3~ 
196 21% 
348 3'1% 
3 .3 of 1~ 
96 
940 lOO.o'{o 
Table V shows the number of times each number was 
spoken. fheae 'lO ab.ildren used n1m1bers ranging aonsecutive-
17 frem zero to 2'1 and numbers, 36, 45, 50, 60, 100, 200, 
900, "fifty•hundred", "20 thousand", million, 150 million, 
trillion, quadrillion, and one-half. 
As this table indicates, number 2 was used more 'fre-
quentl7 than nlDilb er 1. One factor Which might haTe con-
tributed to this was the diffioul't7 in distinguishing the 
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TABLE V 
NUJIBER 0!' TIDS EACH NUMBER 
N..A.D W.A.S SPOXEN' 
Sc'Hoot s 
lr1mlbers A B 0 D E Total 
ZERO 0 () 0 0 1 1 
1 9 ' 11 15 '!9 50 164 
2 1'1 12 13 9'1 '10 209 
3 12 ! 6 58 35 113 
4 13 5 4 37 22 81 
5 9 3 0 27 24 63 
6 7 6 6 19 18 56 
'1 'I 2 1 13 16 39 
8 6 2 5 9 13 36 
9 4 2 1 8 13 28 
10 4 2 1 5 9 21 
11 4 0 1 3 '1 15 
12 4 0 1 3 3 11 
13 4 0 0 2 2 8 
14 4 0 0 1 3 8 
15 4 0 0 2 4 10 
16 4 0 0 1 3 a 
17 3 0 0 1 l 5 
18 3 0 2 0 9 14 
19 3 0 0 0 2 5 
20 3 0 0 1 2 6 
---
---·-
T.A:BLE V (oonttnued) 
SCHOOL s 
:!12mb era A B c D E Total 
21 1 0 0 0 0 1 
22 1 0 0 1 0 2 
23 1 0 0 1 0 2 
24 1 0 0 0 0 1 
25 1 0 0 0 1 2 
26 1 0 0 1 1 3 
2'1 1 0 0 0 0 1 
36 () 0 0 0 1 1 
45 0 0 0 1 0 1 
50 3 1 0 1 0 5 
60 0 0 0 1 1 2 
100 2 2 0 0 0 4 
200 2 0 0 0 0 2 
900 0 1 0 0 0 1 
50 hundred 0 1 0 0 0 1 
20 thou~and 1 0 0 0 0 1 
million 4 1 0 0 0 6 
160 million 0 1 0 0 0 1 
tri111on 1 0 0 0 0 1 
quadrillion 1 0 0 0 0 1 
one-half 0 2 0 0 0 2 
Totals 145 54 56 3'12 311 940 
========~====================================================~------
verbal use of "one" as the number of a single object and of 
"one" as a pronoun. In this stu¢1 the use of "one" as an 
indefinite or demonstrative pronoun, was omitted. 
The numbers 1-10 inclusive constituted 809 of the 940 
number words used. Numbers 11 up were used irregular numbers 
of ttmes, those used most often were 11, 12, 15, and 18. The 
latter were used in rote counting and as number names in 
estimating the size of large groups. !he nubers 1-2'1 were 
used by one child, age 4.8. in rote co1mting. lfumber 36 was 
used once in word-pl~. ~ifty was used three times to desig-
nate the coat of articles in dramatic play. e.g. 50¢. ~e 
other two usee of 50. the use of 60 and of 100 were made to 
express very large amounts. !Yo-hundred and the remaining 
large nlll!lbera were used by four children in Schools A and B. 
Who were very interested in conversation and in books and 
Who showed much imagination in their use of words in general. 
One-half was used twiee to divide candy brought from home, 
and zero was used once and called "o" by a child, age 4.0, 
who answerea with the numbers 3-6-0 when asked to tell his 
name to a new student teacher. 
This table (Table V) shows that the children observed 
in this study used a great variety o'f nWDber words, that the7 
were most familiar with the numbers 1-10. and that some of 
the children showed interest in large numbers and were be-
ginning to use them in their plq. 
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The foregoing analysis shows that the four-and five-7ear 
old ch114ren in the groups observed in this stuq sponta:n-
eously used ma.tlJ' number worda, both in plq and routine acti v-
i tiea throughout the nurser7 school day and that these number 
words were used in the processes of rote and rational count-
~ 
ing, saying group number names. recognizing written Qlllbols, 
and in nonaenee langa.age, and that a great variety of number 
words were use!. 
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CHAPTER V 
SUDARY, OO:IOLUSIOWS, AliD SUGGESTIONS 
~OR !U!URE STUDY 
In the foregoing stud7 observations were made in five 
nurseey- schools in order to find out to what erlent four-
year old children used nlmlber wor ds spontaneousl7, Ul'J.der wbat 
circumstances the ntJmber words were used, What mental proc-
esses appeared to be involved, and Which specific numbers 
wer·e used. 
EightJ'•fiYe individual children were in attendance in 
six groups and were observed for at least one three-hour 
period. 
The stu~ shows the following: 
1. Eighty-two per cent o:t the 85 children between the 
ages 3.V and 5.4 used number words spontan~ouel7 in their 
pl&¥ or routines. 
2. Sirty-fi ve per cent of the number words occurred 
while the children were engaged in play activities, 35 per 
cent while the7 were/· engaged in routines. Play involving 
the use of concrete materials stimulated the use of 29 per 
cent and eating, 27 per cent. Other types of plq and 
routines called forth fewer number words in the following 
order: large muscle equipment, creative media, resting, 
'-
dressing, and toilettQg. 
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3. The mental processes involved in the use of number 
words by these children were as fol1ows: rote counting, 32 
per cent, rational counting, 21 per cent, e871ng number names, 
3V per cent, recognizing written s,y.mbols, .3 of 1 per cent, 
and nonsense language, 9.'1 per cent. 
4. Specific numbers used spontaneously by these children 
included the consecutive numbers from zero to 2'1, numbers 36, 
45, 50, 60, 100, 200, 900, "fifty bnndrel", 20 thousand, 
million, 150 million, trillion, quadrillion, and one•balf. 
The nnmbers 1-10 were used 86 per cent of the times numbers 
were used. The numbers 10•20 were used from five to fifteen 
times each. The numbers from 20-2'1 were used once to tbree 
times each, and the remaining larger numbers were used once 
with the exoeptiOl'l of 60, which w.aa used f:f. ve times, 60 
twice, 100 four ttmes, 200 twice, and a million four times. 
ne present stuc!7 throws some light upon the epontaneoua 
use of number words by young children and contributes evi-
dence to show: 
{1) that four...,.ear old children spontaneously make much 
use of the numbers 1•10, {2) that to a considerable extent, 
they employ the processes of rote and rational counting, (3) 
that they make m8J17 attempts to estimate the size of groups, 
{4) that a few children of this age have learned to recognize 
written ~bola, and ( 6) that the use of nmnbera, as mere 
nonsense language, constitutes a small portion of the number 
words whioh the7 use in their daily life. 
Suggeetions for Future Stu(cy' 
A Comparison of the Spontaneous Use of Number 1forcle by 
Children of »ifferent Socio-Economic Backgrounds 
A Study of the Number Vocabulary Used by Nursery Scbool 
!eachers during the Nurser,r School Day. 
'.rhe Sponta:neous u•e of Number b7 Five-Ye$r Old Children 
in :rree Plq Activities 
Implications for Wursery- School Teachers 
As a nursery school teacher, the writer was most inter-
ested to observe from her stu~ that the child's need for 
the expression of number ideas arose in a great m&n7 activ-
ities throughout the nurser7 school day and that the children 
who used number words extensively. did so When their play 
was extremely satisf)ing--pbysicall7 or eociall7. 
The fact that these children used number words spontan-
eously indicates that the need for the expression of number 
ideas is best felt by the obild himself. Nursery school 
teachers should be aware tbat the expression of number ideas 
is important to the total intellectual development of cbildret1 
and that opportunities should be provided for the free ex-
pression of number ideas in the nursery school. 
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The writer feels that nursery school teachers can best 
provide opportunities .for this free expreaaion of number 
ideas b7: 
(1) selecting eonetructive equipment with many similar 
parts to help to meet the child's need for counting and 
grouping, (2) rearranging m!Lteris.ls in the pla7room to stim-
ulate new interests and observations~ (3) planning oppor-
tunitie$ for the children to help in the serving of food, 
( 4) using a simple number vooabul&r7 in the nursery school 
at all times, (5) presenting science materials for observa-
tion in an interesting wa7 with minimum comments, allowing 
time for the children to describe their observations, (6) 
understanding the ohildren' e need for using and misusing 
number worda without undue criticism, and ('7) guiding the 
child's use of number words When he asks for help. 
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